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heart pacemaker, isotopic powered, 
70, 167, 180 
heart pumps, isotopic powered, 180 
radioisotope applications, review of 
early work, 16, 21-23, 29-32, 59-61 
radioisotope research, IAEA expendi- 
tures, 311 
radioisotope research, ORAU training 
course, 313-14 
Meitner, L. 
discovery of fission, 6 
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determination in poisoned victims by 
activation techniques, 257 
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availability, 71, 307 
Mercury~-197 
nuclear properties, 381 
production at Vallecitos Nuclear Center 
82 
Mercury-203 
production at Vallecitos Nuclear Center, 
82 
Mercury~204 
availability, 71, 307 
Metabolism 
detection on other planets using tracer 
techniques, 108-10 
radioisotope techniques in the study of 
protein, 277-78 
tracer studies using 4C, 186-88 
use of activation analvsis for studying 
O2 reactions, 241-42 
Metal oxides 
analysis for O2 by activation techniques, 
238-40 
Metallurgy 
analytical equipment, potential industrial 
uses of radioisotope based, 367 
Meteorites 
analysis for O2 by activation techniques, 
239 
Meteorological stations 
isotopic power applications, 178-80 
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Methane 
determination in mines using tracer 
techniques, 383 
Methane, bromo- 
use in leak detection in gas lines, 191 
Mineral deposits 
studies of marine, 382 
Mining 
analytical equipment, potential industrial 
uses of radioisotope based, 368 
measurement of CH, by tracer techniques, 
384 
Molybdenum 
analysis for O2 by activation techniques, 
239 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Molybdenum-98 
availability, 71, 202 
Molybdenum-99 
production at Vallecitos Nuclear Center, 
82 
Monomers 
radiation-induced polymerization and 
copolymerization, 260-61 
Mossbauer effect 
symposium on, 69 
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National Aeronautics and Space Adminis- 
tration 
future requirement for 238Pu, 159 
projected isotopic power uses, 168-69 
Navigational aids (aircraft) 
isotopic power applications, 178-79 
Navigational aids (marine) 
isotopic power applications, 177-79 
Nebraska 
regulatory authority for radioisotopes, 
202 
Neodymium-144 
availability, 307 
Neodymium-150 
availability, 202 
Neptunium-237 
production in power reactors, 159-60 
Neutron activation analysis 
(see Activation analysis) 
Neutron sources 
description of thermal, 341-42 
Neutrons 
biological effects, review of early work, 
21-22 
capture of thermal, prompt gamma rays 
from, 340-58 
discovery, 6 
Nickel 
beta-excited x-ray spectra, review of 
compilation, 243-48 
deposition on plate glass, thickness 
gage for control of, 192 
Nickel-58 
availability, 307 
Nickel-63 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
Niobium 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Nitrogen 
fixation by chemonuclear and radiation 
chemistry processes, 143-45, 148 


transmutation to O2 by alpha bombardment, 


ISOTOPES AND RADIATION TECHNOLOGY 


initial, 5-6 
Novawood 
(see also Wood-plastic combinations) 
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Oak Ridge National Laboratory 
history of radioisotope production and 
distribution, 25-43 
production of 14C, 137Cs, 60Co, 1311, 2P, 
90Sr during last 20 yrs., 66-67 
radioisotope sale for 1966, 307 
shipment of 14C, first commercial, 1 
stable-isotope inventory, 433 
Oceanography 
applications of isotopic power sources, 
167-68, 387-88, 435 
tracer uses in, 382 
Oceans 
pollution studies by tracer techniques, 
193, 318 
radioactivity measurement, 382 
sediment measurements using radio- 
isotopes, 191 
Oil (lubricating) 
analysis by neutron activation, 384 
consumption studies, use of 3H in, 191, 
373 
consumption studies, use of 82Br, 312 
Olefin polymers 
radiation-induced property changes, 419- 
20 
Olefins 
surface O2 determination by activation 
techniques, 240 
Organic chemistry 
research program at PRNC, 255 
Organic compounds 
(see Labeled organic compounds) 
Organic materials 
analysis by activation techniques, 384 
analysis for O2 by activation techniques, 
240 
Osmium 
beta~excited x-ray spectra, review of 
compilation, 243-48 
Oxygen 
determination of dissolved in water 
by radio-release technique, 241 
determination in actinides by activation 
analysis, 241 
determination in metal oxides by activa- 
tion analysis, 238-40 
determination in organic materials by 
activation analysis, 240 
metabolic reactions, study by activation 
analysis, 241-42 
production from N2 by alpha bombard- 
ment, initial, 5-6 
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determination in air, device for, 318 
synthesis, use of chemonuclear and 
radiation chemistry processes, 145, 
151-52 
use in water purification, 151-52 
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curing by electron irradiation, 73, 311 
identification using neutron activation 
analysis, 331-32 


measurement of 3H release, 381 
Paintings 
authentication using neutron activation 
analysis, 336 
Palladium 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Palladium-103 
use in radiotherapy, bibliography on, 280 
Palladium-109 
availability and price, 303 
Parafins ‘ 
(see Alkanes) 
Pethidine hydrochloride 
identification and tracing using neutron 
activation analysis, 334-35 
Petroleum industry 
application of tracer techniques in 
natural gas production, 384 
gas-lift process, study by %Kr tracer 
technique, 191 
gas-line leak detection using CH;Br, 
191 


radioisotope applications, review of early 


work, 63-5 
Pharmaceuticals 
(see also Radiopharmaceuticals) 
identification and tracing using activa- 
tion analysis, 334-36 
radiosterilization, 297-98, 430 
Phenobarbital 
identification and tracing using neutron 
activation analysis, 334-35 
Phenol 
synthesis, use of radiation-induced 
reactions, 153-54 
Philips engine 
(see Stirling cycle power systems) 
Phosphoric acid, bis(2-ethylhexyl) esters 
use in solvent extracting of 9°Sr from 
Purex wastes, 219-21 
Phosphorus-32 
production at ORNL from 1946-65, 66 
production at Vallecitos Nuclear Center, 
82 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
use in radiotherapy, bibliography on, 280 
Photochemistry 
research program at PRNC, 255 
Photometry 
development, 381 
use of %Cl for stable light source in, 
199-200 
Photosynthesis 
detection on other plants using 
tracer techniques, 110 
Pipes 
leak detection in gas, use of CHsBr, 191 
use of tracers for following liquids in, 
372 
Platinum 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Plutonium-238 
application as isotopic power source, 
comparison with 227Ac, 162-63 
cost estimate, 177 
future production capability, 158 
future requirements, 161 
future requirements by NASA, 159 
production estimate, 177 
production in power reactors, 159-60 
production in production reactors, 159 
properties for isotopic power sources, 
176 
use in SNAP devices, 167 
use in space-vehicle water-recovery 
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discovery, 4 
Polonium-210 
future requirements, 161 
future requirements by NASA, 158 
production in power reactors, 159-60 
use in SNAP devices, 167 
Polyester-cotton fiber blends 
radiation-induced graft copolymerization 
of monomers to, 268 
Polyethylene 
Polymerization 
radiation induced, 153-54, 164, 259-61, 
264-65, 267-68, 301 
Polymers 
radiation-induced property changes, 
268-69, 408, 414-15 
Potassium 
analysis for O2 by activation techniques, 
239 
Praseodymium-142 
availability and price, 303 
Praseodymium-143 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
PRNC 
(see Puerto Rico Nuclear Center) 
Process control 
feasibility studies, facility for, 117-19 
Promethium-147 
half-life, establishment of new, 71 
production in power reactors, 159-60 
production in production reactors, 159 
properties for isotopic power sources, 
176 
recovery from fission products, 161-62 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
use in SNAP devices, 167 
use as space-mission power source, 158 
use as spark-gap tubes, license 
exemption, 306 
Propellants 
measurement in tanks using 5K, 385 
Propylene polymers 
radiation-induced property changes, 
419-20 
Prostate gland 
scanning, use of 6&*Zn in, 308 
Protein 


metabolism studies, radioisotope techni- 


ques, conference review, 280 
Protons 
radiotherapy applications, 166 
Puerto Rico Nuclear Center 
irradiation facilities and scientific pro- 
gram, 251-55 
Pulp mills 
use of tracer techniques for control 
of waste discharge, 318 
use of tracer techniques for following 
wood chips through digesters, 256 
Purex wastes 
fission-product recovery, 161-62 
recovery of 131Cs and %Sr, French pro- 
gram, 190-91 
recovery of 9Sr from, 219-21 


Radiation 
(see also Alpha particles, Beta 
particles, Gamma radiation, and 
X radiation) 
effect on chemical processes, discovery, 
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Radiation processing 


chemical reactors for, 262 

chemical synthesis, 142-54, 149, 151-54, 
261-62, 266-67, 298 

graft copolymerization, 268 

irradiation studies, 262-63 

polymer treatments, 268-69, 403-25 

polymerization, 153-54, 164, 259-61, 
264-65, 267-68, 319-20 

radiosterilization, 164-65, 201, 254, 264, 
266-67 

review, 265-69 

source development, 262, 266 


Radiation sources 
AEC-ORNL safety testing program, 281-93 


development, 192-93, 262, 266, 430-31 


Radioactive 


word coinage, 5 


Radioactive decay 


discovery, 4 


Radioactive standards 


history of development, 50-1 


Radioactive wastes 


fission-product recovery from, 161-62, 
190-91, 214-21 


Radioactivity 


discovery, 4 

discovery of artificial, 6 
measurement in ocean water, 382 
word coinage, 5 


Radiography 


applications in France, 191 
applications in USSR, 249-50 
equipment availability, 210 
large-scale applications, 165-66 


Radioisotopes 


(see also specific radioisotopes, e.g., 
Cobalt-60 and Strontium-90) 

characteristics, measurements and 
standards, history of development, 
47-51 

chemical processing of fission pro- 
duced, 161062 

chemical processing of neutron pro- 
duced, 161 

development, chronological listing, 6-7 

discovery, 5 

large-scale production and applica- 
cations, 156-70 

production of artificial, initial, 6 

production in commercial reactors, 160 

production in cyclotrons, U. S. 
program, 207-08 

production in cyclotrons, review of early 
work, 13-14 

production in power reactors, 159-60 


production in production reactors, 158-59 


production in reactors, review of early 
work, 15, 25-39 

production, uses and availability in 
the U. S., 207-13 


shipments from ORNL during 1946-65, 68 


uses, chronological listing, 5-6 
uses in analytical equipment, potential, 
366-69 
uses as power sources, future outlook, 
156-58 
uses in terrestrial power sources, 
properties for, 175-76 
Radiological health 
training program at the University of 
Florida, 311 
Radiolysis 
(see Autoradiolysis) 
Radiopharmaceuticals 
development of 1231 for use as, 275-79 
production facilities at Squibb, 222-26 
Radiosterilization 
Ethicon complex of 8Co units, 399-403 








of food products, 125-35, 137-40, 201, 
203, 253-54, 271-74, 296-97, 299-300, 
389-96, 430 

large-scale application, 164-65 

list of commercial irradiators, 267 

of medical supplies, 165, 266-67, 296-99, 
430 

of nonfood products, 264 

use in sugarcane borer control, 254 

Radiotherapy 

bibliography on use of various isotopes, 
280 

large-scale applications, 166-67 

Radium 

discovery, 4 

heat production from radioactive decay, 
discovery, 4 

Radium-226 

use as space mission power source, 158 
Rankine-cycle power systems 

design, 174-75 
Rayon 

radiation-induced property changes, 
417-18 

Reactors 

production of isotopes in the U. S., 208-09 

production of radioisotopes, review of 
early work, 14-15, 25-39 

Reactors (ATPR) 
design features for activation analysis, 
119-24 
Reactors (Big Rock Point) 
production of 6°Co, 73, 308 
Reactors (BR-2) 
production of 227TAc, 162-63 
production of 6°Co, 190 
Reactors (chemonuclear) 
source and fuel development, 146-47 
Reactors (commercial) 
radioisotope production, 160 
Reactors (CP-1) 
startup, 7 
Reactors (EDF-1) 
production of 6°Co, 190 
Reactors (EDF-2) 
production of Co, 190 
Reactors (EDF-3) 
production of Co, 190 
Reactors (General Electric Test)(GETR) 
isotope production, design features for, 
78-81 
Reactors (HFIR) 
chemical processing of targets, 321-23 
full-power operation of, 70 
Reactors (NRU) 
production of 6°Co, 295 
Reactors (NRX) 
production of 69°Co, 295 
Reactors (ORNL Graphite) 
dedication as a ‘‘National Historic 
Landmark’’, 70 
Reactors (power) 
radioisotope production, 159-60 
Reactors (production) 
radioisotope production, 158-59 
Reactors (swimming-pool) 
target cans, testing of commercially 
available Al, 82-3 
Reactors (TRIGA Mark I) 
design features for activation analysis, 
119-24 
Reactors (TRIGA Mark II) 
design features for activation analysis, 
119-24 
Reports 
list of current, 75-6, 204-05, 314-15, 
436 
Rhenium-186 
availability and price, 303 
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Rhenium-188 
nuclear properties, 381 
Ripple-(1 through 12) 
design and applications, 178, 300-01 
Rivers 
flow measurement by tracer techniques, 
100-01 
pollution studies by tracer techniques, 193 
sediment measurements using radio- 
isotopes, 191 
Rontgen, W. C. 
discovery of x-rays, 3-4 
Rubber 
radiation-induced property changes, 
268-69 
Ruthenium 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Rutherford, E. 
discovery of alpha and beta particles, 4 
discovery of transmutation, 4 
theory of nuclear structure, 5 


Safety 
of isotopic power generators, 181 
of isotopic power for space applications, 
169 
of isotopic power for terrestrial 
applications, 169-70 
of radiation sources, AEC—ORNL testing 
program, 281-93 
of radioisotope applications in USSR 
industry, 250 
Samarium-153 
availability and price, 303 
Sands 
study of transport using tracer techni- 
ques, 381-82 
Scandium-46 
use in ammunition for locating duds, 312 
use in oil wells, license exemption, 306 
Schools 
(see Training) 
Scintillation detectors 
for thermal neutrons, 342-44 
Seaborg, Glenn T. 
production of 131], initial, 7, 13 
Selenium 
beta-excited x-ray spectra, review of 
compilation, 243-48 
determination in swine by activation 
analysis, 257 
Selenium-75 
production at Vallecitos Nuclear Center, 
82 
Semiconductors 
development, 380, 387 
fabrication by neutron transmutation 
techniques, 263-64 
Separation 
of inorganic ions using thin-layer 
chromatography, 362-66 
Shalek, Robert J. 
appointment to Advisory Committee on 
Medical Uses of Radioisotopes, 201 
Sheep 
metabolic studies using 14Ca, 186-88 
Shielding 
arrangement for thermal-neutron 
detector, 343-44 
Silicon 
beta-excited x-ray spectra, review of 
compilation, 243-48 
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surface O2 determination by activation 
techniques, 240 
Silk 
radiation-induced property changes, 420 
Silver 
beta-excited x-ray spectra, review of 
compilation, 243-48 
detection by activation techniques, 381 
Silver-109 
availability, 307 
Silver-111 
availability, 307 
SINB 
(see Southern Interstate Nuclear Board) 
Slurries (ore) 
analysis by activation techniques, 384 
Snowfall gages 
review of, 227-37 
Soddy, Frederick 
discovery of isotopes, 5 
discovery of transmutation, 4-5 
Sodium iodide (thallium) 
use for thermal-neutron scintillation 
detectors, 342-44 
Soils 
analysis by activation techniques, 381 
identification using neutron activation 
analysis, 332 
Solvent extraction 
fission-product recovery from waste 
solutions by, 214-21 
recovery of 9%Sr from Purex wastes 
using DeEHP, 219-21 
Soot 
identification using neutron activation 
analysis, 332 
Southern Interstate Nuclear Board 
food-irradiation briefing, 271-74 
Space 
applications of isotopic power sources, 
167-69 
radioisotopic life detector, 108-10 
Space vehicle 
propulsion and attitude control by isotopic 
power, 167-69 
water-recovery system, performance 
of isotope powered, 203 
Spectra 
compilation of beta-excited x-ray, 
review of, 243-48 
Squibb 
production of radiopharmaceuticals, 
222-26 
Stable isotopes 
(see also specific stable isotopes, e.g., 
Calcium-40 and Molybdenum-98) 
availability, 71, 202 
discovery, 5 
inventory at ORNL, 435 
Stamps 
authentication using neutron activation 
analysis, 336 
States 
regulatory authority for radioisotopes, 
70, 202, 306 
Steam emulsions (steam—water) 
density determination by tracer techni- 
ques, 376-77 
Steel 
analysis for O2 by activation techniques, 
239 
inclusion determination using activation 
techniques, 370-71 
measurement of Zn coating on sheet, 
instrument for, 192 
Stills 
investigation of illicit, using neutron 
activation analysis, 334 


Stirling-cycle power systems 
design, 174 
Strassman, F. 
discovery of fission, 6 
Strontium-85 
production at Vallecitos Nuclear Center, 
82 
Strontium-87 m 
generator availability, 312 
production withdrawal by AEC, 312 
Strontium-89 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
Strontium-90 
cost estimate, 177 
production estimate, 177 
production at ORNL from 1955-65, 66 
production in production reactors, 159 
properties for isotopic power sources, 
176 
recovery from fission products, 161-62 
recovery from Purex wastes, French 
program, 190-91 
recovery from Purex wastes by solvent 
extraction, using D2EHP, 219-21 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
use in radiotherapy, bibliography on, 280 
use in SNAP devices, 167 
Styrene polymers 
synthesis, use of radiation-induced 
reactions, 153-54 
Sugarcane 
application of tracer techniques for yield 
increase, 254 
radioinduced mutations, 254 
Sugarcane borer 
control by male radiosterilization, 254 
Sulfonic acid, alkyl- 
synthesis, use of radiation-induced 
reactions, 153-54 
Sulfur 
determination in coal by x-ray fluores- 
cence, 318 
Sulfur-33 
availability, 202 
Sulfur-34 
availability, 202 
Sulfur -35 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
use in life detection on Mars, 108-10 
Sulfur dioxide 
determination in air, device for, 318 
Sweden 
radioisotope applications, 255-57 
Swine 
analysis for Se by activation techniques, 
257 
Symposia 
(see Conferences and meetings) 
Systems for Nuclear Auxiliary Power 
sale of fixed-priced device, 74 
Systems for Nuclear Auxiliary Power 
(SNAP-7 4A) 
design and applications, 178 
Systems for Nuclear Auxiliary Power 
(SNAP-7B) 
design and applications, 178 
Systems for Nuclear Auxiliary Power 
(SNAP-7C) 
design and applications, 178 
Systems for Nuclear Auxiliary Power 
(SNAP-7D) 
design and applications, 178 
Systems for Nuclear Auxiliary Power 
(SNAP-7E) 
design and applications, 178 
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Systems for Nuclear Auxiliary Power 
(SNAP-7F) 
design and applications, 178 
Systems for Nuclear Auxiliary Power 
(SNAP-11) 
performance, 200-201 
Systems for Nuclear Auxiliary Power 
(SNAP-15A) 
design and applications, 178 
Systems for Nuclear Auxiliary Power 
(SNAP-19B) 
design and applications, 167 
Systems for Nuclear Auxiliary Power 
(SNAP-21) 
design and applications, 167, 178 
Systems for Nuclear Auxiliary Power 
(SNAP-23) 
design and applications, 167 
Systems for Nuclear Auxiliary Power 
(SNAP-25) 
design and applications, 167 
Systems for Nuclear Auxiliary Power 
(SNAP-27) 
design and applications, 167 
Systems for Nuclear Auxiliary Power 
(SNAP-29) 
design and applications, 167 


Tantalum 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Tantalum-182 
use in radiotherapy, bibliography on, 280 
Tantalum foil 
oxide film on, thickness measurement 
by activation analysis, 240 
Target cans 
testing of commercially available Al for 
pool-type reactors, 82-3 
Targets 
chemical processing of HFIR, 321-23 
heat generation upon exposure to 
large radiation sources, 262 
Technetium-99 
recovery from fission products, 162 
use in beta-excited x-ray spectra com- 
pilation, review of, 243-48 
Technetium-99m 
availability, 71 
generator availability, 314 
Teletherapy units 
availability, 210 
development by the IAEA, 430 
development in the UK, 300 
use of 8Co in, 166, 298-99 
Tellurium 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Tellurium-125 
availability, 71 
Tellurium-126 
availability, 71 
Texas Nuclear Corporation 
On-Line Neutron Activation Analysis 
Facility, availability to industry, 117-19 
Textile industry 
development of new fabric, 72 
fiber modification by radiation, 403-25 
Thallium-203 
availability, 202 
Thallium-204 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
use in determination of dissolved O2 in 
water by radio-release technique, 241 
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Thermionic converters 
design, 174-75 
Thermoelectric converters 
design, 173-74 
Thickness gages 
application in USSR industry, 249-50 
for measuring Fe and Ni coatings on 
glass plates, 192 
for measuring very thin coatings, 312 
for measuring Zn coating on steel 
sheets, 192 
Thomson, J. J. 
discovery of electrons, 6 
discovery of sjable isotopes, 5 
Thorium 
radioactivity discovery, 4 
Thorium-238 
properties for isotopic power sources, 
176 
Thulium-170 
availability, 303 
production in commercial reactors, 
160-61 
production in production reactors, 159 
use in radiography, 165-66 
Thulium-171 
future requirements, 161 
nuclear properties, 381 
Thyroid gland 
structure and function, use of 123] for 
measuring, 277-78 
treatment with 131], review of early 
work, 22 
Tin 
analysis for O2 by activation techniques, 
239 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Titanium 
beta-excited x-ray spectra, review of 
compilation, 243-48 
TNO Central Laboratory 
research projects using labeled com- 
pounds, 116 
Trace elements 
determination in blood using activa- 
tion techniques, 257 
determination in hair using activation 
techniques, 325-30 
Tracer techniques 
list of isotopes for various materials, 378 
preparation of labeled organic compounds 
for, 111-16 
Tracer techniques (agriculture) 
review of early work, 10, 14-16, 53-57 
use in determination of detergent and 
insecticide residues on food, 317-18 
use in fertilizer utilization studies, 431 
use in sugarcane production, 254 
Tracer techniques (biology) 
first application, 5 
metabolic studies in sheep using 4C, 
186-88 
review of early work, 10-11, 16, 21-23 
use in detecting life on other planets, 
108-10 
Tracer techniques (botany) 
first application, 5 
use in detecting life on other planets, 
110 
Tracer techniques (chemistry) 
first application, 5 
Tracer techniques (engineering) 
blast-furnace studies, 255 
detecting flaws in poured concrete, 74 
determination of Cr removal from 
chromium-plating solutions by ion 
exchange, 318 


determination of residence time for 
cellulose fibers in a bleaching tower, 
256 
determination of waste discharge from 
pulp mills, 318 
early use of radioisotopes in the 
petroleum industry, 63-5 
engine wear studies, 191 
flow measurements for liquids and 
gases, 93-107 
gas-lift process, study in Sahara oil 
field using ®Kr, 191 
gas-line leak detection, use of CH3Br, 191 
hydraulic studies, 383 
labeling of products for later identifi- 
cation, 257 
lubricating-oil consumption studies, 191 
measurement of process residues on 
electronic circuit boards, 84-93 
methane measurement in mines, 383 
symposium on, 69, 369-79 
tracing of wood chips through pulp mill 
digesters, 256 
Tracer techniques (geophysics) 
development, 377-78 
symposium on, 69, 369-79 
Tracer techniques (hydrology) 
development, 382-83, 431 
French program, 191-93 
use in pollution studies, 383 
use in sediment measurement in ground 
water, 383 
Tracer techniques (medicine) 
brain scanning using 123], 278-79 
first application, 5 
licensing amendment proposal by AEC, 
202 
malnutrition studies, 431 
review of early work, 21-23, 59-61 
thyroid structure and function measure- 
ment using 123], 277-79 
thyroid treatment with 1311, review of 
early work, 22 
Tracer techniques (oceanography) 
development, 382 
littoral transport studies, 381-82 
sediment studies in oceans and rivers, 
use of 198Au, 5iCr, and 1%Ir, 191 
Training 
activation analysis, 202-03 
radiological-health specialist-program 
at University of Florida, 311 
radioisotopes in medical research at 


ORAU, 313-14 
Translations 
list of current, 204 
Transmutation 
discovery, 4 


Transuranium Facility (TRU) 
design and operation, 323-24 
Trioxanes 
radiation-induced polymerization, 267-68 
Tritium 
absorption, radiation emission from, 381 
future requirements, 161 
release from paint, measurement of, 381 
use in beta-excited x-ray spectra com- 
pilation, review on, 243-48 
use in glow lamps, license exemption, 
202 
use in lubricating-oil consumption 
studies, 191 
use in luminous dials, license exemption, 
306 
use as tracer in hydrological studies, 193 
Tumors 
locating in brain using 123] for scanning, 
278-79 





Tungsten 
analysis for O2 by activation techniques, 
239 
beta-excited x-ray spectra, review of 
compilation, 243-48 
Tungsten-187 
availability and price, 303 
Tungsten-188 
nuclear properties, 381 
Turkey 
receipt of 6°Co for grain irradiator, 203 
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Union of Soviet Socialist Republics 
application of radioisotopes in industry, 
249-50 
United Kingdom 
applications of large radiation sources, 
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